Abstract. This paper seeks to present a methodology to assess performance and to provide management decision support. A "management by value streams" model was developed to assess company performance. It was implemented to support decision-making at an industrial company. The idea behind the model is that products or services should continually flow in the organization, as values streams. The model includes a set of metrics to measure the level of achievements versus previous established organization strategic objectives. The approach aims to promote the spirit of continuous improvement and collaboration, breaking the individual and segmented logic of the traditional distribution of work. The model leads to the definition of two integrated performance indicators: the Process Sustainability Index and the Organization Performance Index. These indicators provide an analysis on the level of performance of existing value streams, as well as on the organization, as a whole. This analysis will contribute to identify new improvement opportunities. The paper concludes that the model helps the implementation process of the organization strategy deployment: it works as an invaluable tool to act and to promote communication at the several organization levels.
Introduction
Processes transform material into products or services. More generally, a process can include a set of interrelated and interactive activities that transform inputs in outputs. Some activities, namely operations, are considered to add value, but processes also include non-value adding activities. A value stream consists of value and non-value adding activities that makes the transformation possible. It appears to be a simple concept, but in real situations, hundreds of processes can coexist under the same organization, to contribute to the value stream. Processes must be associated to organization objectives; they should be measured and goals should be defined. Each process will provide quantified results (namely, quantities, deliveries, lead times, etc.), that add some form of value to the customer (internal or external). In general, they can be considered as management processes, even if they integrate technological sub-processes. Usually, processes are organized in hierarchical modes; they can represent a value chain/business area/product family, or just elementary product handling or invoice processes.
Managing processes requires some important changes in an organizational structure. Even admitting that processes have been redesigned and simplified, the organization should address specific procedures to assure superior performance. Managing by processes based on value streams, as opposed to functional management, can provide a focused management system; the analysis and control of each value stream (or primary process) provides important benefits for the organization. However, the level of complexity, to manage so many different processes, requires specific studies and research on how to design new organizations.
Methodology
A case study methodology was adopted for the study. A beverage business industry company was selected to provide data and to test the methodology. The case study will not be presented because of being lack of space.
Performance evaluation
Performance evaluation has been largely discussed [2, 7, 17] . Saad [16] considers "Performance evaluation is perhaps the most powerful management tool for strategic deployment in both private and public settings". This situation results from the high competition environment. Opening the economy to new markets allowed a growing demand for information by managers and practitioners. The highly dynamic environment has forced the companies to adjust to the market change and introduce new management practices. Intangible assets became as important as the efficient use of the physical tangible assets. According to Porter [13] , the capacity of innovation, the loyalty of the customers, the flexibility, the performance and people motivation, became some of the main sources to achieve competition advantage and survival for the organization. Gone were the times when to manage the business, the main requirement was the analysis of the past. Today, the main point is to anticipate the future.
The higher the need of predictable and non-predictable changes is for the organization, the higher is the need for evaluating performance. Indeed, if we do not know where we are, we will not be able to define objectives, or even worse, to find the means to achieve them. Models for performance evaluation have been enriched to accommodate actual requirements and they are becoming a vital tool for managers.
The evolution of the models for performance evaluation has been related with the competitive variables that were recognized as important to be measured. Previous models were mainly oriented to financial measures [3, 8] ; these became inadequate as the information provided was very narrow. In a more advanced stage, the enterprises implemented financial and non-financial measures: financial measures were implemented to provide business control and were used by the organization upper management; non-financial measures were mainly implemented at the lower levels of the organization to control production. The natural evolution of performance evaluation models led to the integrated implementation of financials and nonfinancials measures for all hierarchy at the enterprise [15] . Top management tend to discontinue the exclusive implementation of financials measures, which show the results of the decisions made, and started to put in place non-financials measures as well. According to Anthony and Govindaragan [1] , non-financials measures are in line with the leading indicators of future performance; in addition, the lower level workers of the organization, started to understand the financial impact of their operating decisions.
Models for performance evaluation, as well as the criteria on which they are based, have undergone different stages of improvement to adjust to the present reality. Drucker [12] considered five issues to evaluate the enterprise: 1. Situation of the market; 2. Innovation degree; 3. Productivity; 4. Solvability (by the analysis of the cash-flow), and; 5. Profitability. For Kaplan and Norton [9] , the system to evaluate performance should contemplate, at least, four aspects: 1. financial; 2. customers; 3. training, and; 4. growth. The analysis of these areas and the definition of the respective performance indexes, may allow the analysis of performance at the organization. This approach contemplates indexes of performance and indexes to determine the results: the former try to evaluate the vectors of performance that will lead to the achievement of results in the future; the latter reflect the results obtained from the measures implemented in the past.
Govindarajan et al. [4] , and Sussland [19] , like Kaplan and Norton, point out the importance of performance evaluation to implement the strategy of the enterprise. The critical aspects of the day-to-day or future success of the enterprise should be identified and deeply analyzed, to define the strategy the enterprise wishes to develop. This point of view is reinforced by Lebas [10] who considers that the objectives should be defined and discussed by top management with the involvement of the project managing team. Attention should be paid to the present situation of the enterprise and the future goals, reflecting the cause-effect relation that will be the basis of discussion to support continued improvement and decisions to be made. From the various advantages of performance evaluation, we point out the most relevant, presented by Kaplan et al. [9] : Other more traditional models of performance evaluation revealed to be inadequate [3, 8] . In fact, they only consider functional performance, i.e., the level of performance of a department or a given job by itself. This philosophy is a consequence of the old work division under which the company was organized according to the hierarchy of responsibilities. Such vision is limited within the overall organization, allowing some local earnings (at a department) in detriment of the global earnings within the organization. In fact, this situation results from the fact that business or activities have been systematically managed by a Functional Structure. Notwithstanding, the products and services have been produced and made available to the markets and clients, by business processes transversal to the Functions. Due to the present day high competition, companies have to adjust themselves in terms of organizational procedures. Nowadays, the companies' main concern is related with organizing their activities by processes [8, 11] . In this context, the traditional vision to organize work has been questioned. This is a consequence of the growing perception that, despite the fact that most enterprises are organized under a functional perspective, their Processes are horizontally developed (see Fig. 1 ) crossing the different departments. The focus becomes on the optimization of the processes and activities, in detriment of the specialization that occurs in a functional vision. For Hammer et al. [5] , the processes correspond to work and information chains that cut the business horizontally and allow direct contact with the clients. In this context, management by processes has become progressively popular, and is becoming a philosophy for the times ahead. The client is focused on the way the product or service is delivered to him, rather than on the organization of the enterprise or the management philosophy implemented. In other words, we can say that the client perceives the result of the internal process developed.
Modeling performance
Modeling management based processes systems are centered in the essential issue of performance evaluation: How can an organization implement its objectives and add value to the interested parties? The answer to this question should make the organization (re)consider its objectives and identify the best way to achieve them.
The model developed for performance evaluation considers that the success of each organization depends on the way their activities are developed. These activities are interconnected by a network of processes which cross different functional units and, eventually, the borders of the organization. The success of an enterprise may be measured by the results achieved on the implementation of a process that contributes to add value. Consequently, the organization should be seen as an open system, in permanent contact with the environment of which it is part of. Its performance depends on the way it develops the internal performance and the relation with the different external factors (see Fig. 2 ). This view is reinforced by Yeo [15] ; he considers that the success of any enterprise depends on the balance between the individual and the entities with whom he deals, on a day-to-day basis, contributing in a direct or indirect manner to the development of their activities. In addi- To identify all the stakeholders of the company is an important step to develop the performance evaluation model.
Model operation
The model includes five main stages: 1. the identification of critical processes; 2. the implementation of a management by processes approach; 3. the implementation of a process monitoring system; 4. the development of improvement plans, and; 5. the implementation and control of action plans. A generic model overview is presented in Fig. 3 . Based on the mission/vision of the organization and considering the strategic macro-objectives to be achieved, i.e., the main guidelines the enterprise wants to reach, the key factors that actually contribute to the success of the organization are defined. The key factors for the success of the enterprise should be identified by a multi-disciplined team, who should search the answer to the question: Which are the main requirements to implement the strategic macro-objectives of the organization?
When the key success factors are identified, the processes to support these factors, which add value to the organization, are checked. As a method to identify critical processes, the following factors should be considered [9, 17, 19] : For each process new indexes to evaluate the performance should be defined. These will be associated with the objectives to be achieved, which should be established before hand and will be used as a reference for later evaluation. The performance indexes to be considered should comply with the following rules: a) To be established in accordance with the organization objectives, which should be directly related to its strategy, b) To be established taking into account the consensus among individuals involved in different processes, c) To be relevant for the analysis that will be made. To establish the performance indicators one should consider the life cycle of the company. It is reasonable that the objectives of an organization in the starting up phase differ from those of an organization in the phase of growth or even maturity. Therefore, the performance indicators will also be different for each one of them. Each indicator should enable two different analyses (see Tab. 1): Tab. 1 presents a general expression of each indicator, where N corresponds to the period being analyzed and N − 1 the previous period. This analysis allows an improved understanding about the way the objectives are being accomplished. Regarding the calculation of the financial data, a reliable and strict criterion should be followed to avoid jeopardizing the true picture or endanger its use in the context of the performance evaluation model itself. For that reason, the Cost calculation Based on the Activities (CBA) may be a better reliable option because of the precision it introduces in this type of analysis.
Using CBA analysis as a tool to support the model for performance evaluation has proved to be an advantage [6] . This tool enables the definition of prices for products, the product-mix and the new products design and development. Another advantage is that the CBA can be a relevant tool to help decision making at a strategic level [4] . Just as Porter [14] identifies the main competencies of the companies (core competencies), the CBA enables the identification of the main activities (core activities), as well as the activities of support (support activities). The first contributes directly to the company's mission or organization unit, while the second supports the development of the main activities of the company or even the business process. The CBA adds value and its potential is explored in the model developed.
Performance measurement is proposed to be calculated for each variable taking into account the following characteristics:
• The performance monitoring will be made by the comparison between the objectives and their level of implementation. When the results are not in line with the objectives, the deviations should be calculated and the causes identified. The use of a PDCA-Plan, Do, Check, Act based on the Deming Cycle [18] , is a methodology proposed to promote the spirit of continued improvement; it will lead to the definition of an improvement plan. This will become the action plan that will provide the organization the means to achieve the established objectives.
Integrated indexes and organizational performance
For a global and integrated performance analysis two indexes were defined: the first is related to the process performance and it was designated as Process Sustainability Index (PSI); the second is related to the global performance of the organization and it was designated as Organization Performance Index (OPI).
The Process Sustainability Index is calculated for each process and its objective is to identify the performance level achieved. The PSI logic is based on the principle that a process is a group of different activities; some of these activities are developed under the direct leadership of distinctive areas or departments. Therefore, all the departments/areas (that are involved in a specific process) have to develop their jobs taking into consideration the global established objectives. In this way, the logic of the department is broken; instead, the individual contribution for the global success of the organization is developed.
Each performance index is associated to a weighted coefficient K i , which is between the interval 0 < Ki ≤ 1. It corresponds to the importance of this variable for the development of the global objectives of the process. The sum of all coefficients for a given Process should make a unit. The contribution of each performance indicator for the PSI calculation should be made resorting to the appraisal of the expressions (1) and (2), regarding each situation described:
(i) The performance indicator is below the objective;
(ii) The performance indicator is above the objective;
The objective for this indicator is to define the global performance of the organization with basis on the different process. The OPI is based on the logic that the success of an enterprise is straight connected with the manner the processes are implemented.
Each Process should be associated to a coefficient of pond ration (K p ) which is between the interval: 0 < K p ≤ 1. The definition of this coefficient depends on the particular contribution of each process to the development of the global objectives of the organization. The sum of the different K p defined for the set of the different process should make a unit.
The OPI is calculated, as follows:
The companies can define objectives for the Organizational Performance Index by establishing a target to strengthen the performance and involvement between the various parties in the process. Since OPI is presented in terms of percentage, obviously, the ideal result would correspond to 100%.
However, the objectives should be structured for a length of time and, many times, can only be achieved in a progressive form. Yet, they should be developed and supported by the knowledge that the company has about the processes. The analysis of the two indexes assumes particular relevance if the same pond ration coefficient is maintained for a period of time, to enable comparisons that can show the evolution of each variable.
The Organization Performance Graphic is prepared using the different indicators that characterize the process. This allows the identification of the gap between the achievements and the objectives (see Fig. 4 -in this graphic the vertical axis corresponds to the percentage of the performance of each process, whereas the horizontal axis represents the contribution of each functional area to the different processes at the organization). Since the companies' main concern is to maximize their objectives, the graphic showing organizational The model acts as a tool in the implementation of the organization strategy. The reason is that the key factors to achieve success are based on strategic objectives of the organization, which are directly connected to the indicators and metrics used. The systematic monitoring of these indicators will provide real time feedback to adjust the processes to the strategic objectives.
Model implementation
The implementation of the model requires a deep understanding of "process management" and "management by processes". Process management can be achieved within an organization when there is a specific orientation for the process; in addition, it should provide satisfaction to the customer that receives the out-put of that process. However, management by processes means that there is a management based process system able to manage all the activities of the organization as an integrated system to deliver the right output (products and services) to customers.
The implementation requires important cultural and organizational changes in the way organizations are managed. Consequently, the proposed model and its implementation should address the following requirements:
-Identification of organization needs and objectives-the aim of the model application, as well as its extension (to a specific area or the overall organization) must be defined and communicated to all the people involved in the organization. The actual performance evaluation system should be assessed and eventually new (strategic and operational) objectives should be formulated.
-Definition of critical success factors-the identification of these factors will clarify the role of each process to provide increased value-added to customers.
-Identification of critical processes-these processes must be clear for everyone in the organization, as any problem can cause dissatisfaction and can put the organization in a dangerous position; they provide the success to the critical factors identified in the previous step.
-Definition of indicators and metrics-indicators must reflect on how the critical processes are being performed to reach the organization strategic objectives. The number of indicators must be designed to provide the adequate level of information; the decision support system should be based on essential (and not redundant) data.
-Definition of coefficients and weights-K i and K p should be tested to assure its adherence to the model and organization objectives.
-Final parameterization and presentation-timing, periodicity and data sources should be defined and maintained throughout the evaluation cycles.
Conclusions
Modeling a management based processes system is a complex but rewarding project; the model developed for performance evaluation revealed interesting results, with positive trends. Depending on the indicators selected, the model can provide a better understanding on the processes under analysis. The role and contribution of each individual (department or person) for the global results of the organization can be drawn and; and, eventually, an improvement plan can be designed and implemented.
In addition, the model revealed to provide benefits in a number of areas, namely:
• Monitoring and follow up the evolution of the main parameters that affect the organization success, providing management focus on the main processes, Defining action plans makes the organization consider the requirements to achieve the objectives. • It becomes a supporting tool when making decisions.
